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Abstract
Background—While exercise has been shown beneficial for some musculoskeletal pain 
conditions, construction workers who are regularly burdened with musculoskeletal pain may 
engage less in leisure-time physical activity (LTPA) due to pain. In a small pilot study, we 
investigate how musculoskeletal pain may influence participation in LTPA among construction 
workers.
Methods—A sequential explanatory mixed-methods design was employed using a jobsite-based 
survey (n=43) among workers at two commercial construction sites and one focus group (n=5).
Results—Over 93% of these construction workers reported engaging in LTPA and 70% reported 
musculoskeletal pain. Fifty-seven percent of workers who met either moderate or vigorous LTPA 
guidelines reported lower extremity pain (i.e. ankle, knee) compared with 21% of those who did 
not engage in either LTPA (p=0.04). Focus group analyses indicate that workers felt they already 
get significant physical activity out of their job because they are “moving all the time and not 
sitting behind a desk.” Workers also felt they “have no choice but to work through pain and 
discomfort [as the worker] needs to do anything to get the job done.”
Conclusion—Pilot study findings suggest that construction workers not only engage in either 
moderate or vigorous LTPA despite musculoskeletal pain but workers in pain engage in more 
LTPA than construction workers without pain.
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Workers employed in the construction industry frequently engage in labor-intensive and 
physically demanding job tasks. Heavy material handling, stooping, kneeling, crouching/
crawling in awkward postures, and repetitive movements are often included in their daily 
job requirements and lead to the development of musculoskeletal disorders (Hunting et al., 
2010). Epidemiologic studies of the construction workforce have documented high levels of 
self-reported musculoskeletal pain in different anatomic regions and include reports of 
multisite musculoskeletal pain (Guo et al., 2004; Merlino et al., 2003; Schneider, 2001; 
Sturmer et al., 1997). In a recent study among Hispanic construction workers, 47% of the 
workers reported chronic musculoskeletal pain lasting at least 30 days; of these, 87% 
indicated that the musculoskeletal pain interfered with their work activities and 52% had two 
or more anatomic sites with pain (Caban-Martinez et al., 2010). Nonetheless, it is less clear 
how their musculoskeletal pain affects their physical activity levels outside of work, 
including their engagement in leisure-time physical activity.
Physical inactivity outside of the workplace among the U.S. population is believed to be 
fairly widespread. National surveys have found that about one in four adults (more women 
than men) currently have a sedentary lifestyle with no leisure-time physical activity. An 
additional one third of adults have activity levels that are insufficient to achieve health 
benefits (National Institutes of Health [NIH] Consensus Conference, 1996; U.S. Department 
of Health and Human Services, 1996). Notably physical inactivity has been linked to 
musculoskeletal pain as well as hypertension, chronic fatigue, and physiological and mental 
inefficiency (Ardell, 1996), thus there may be high costs associated with an inactive 
lifestyle. Due to an older construction workforce, many of these workers are at much greater 
risk for the onset of a variety of chronic diseases, including chronic musculoskeletal pain, 
for which physical inactivity is a significant risk factor (Le Marchand et al., 1997; Shephard, 
1997). Despite their employment in physically demanding jobs, do construction workers 
engage in physical activity outside of work, even when they have pain?
In order to examine this research question, we conducted a pilot study using an explanatory 
sequential research design to 1) investigate the socio-demographic and occupational 
characteristics of construction workers engaging in leisure-time physical activity; 2) 
examine differences in the level of LTPA engagement (i.e., vigorous and moderate) with 
reported musculoskeletal pain; and 3) conduct structured in-depth focus groups to explore 
the extent to which workers engage in leisure-time physical activity despite their pain status, 
including barriers and motivation to LTPA engagement. We hypothesize that construction 




As part of a larger research study to inform the development of a workplace health 
intervention for construction workers, we used a sequential explanatory mixed-methods (i.e., 
cross-sectional survey and focus group) pilot study design to examine if self-reported 
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musculoskeletal pain is associated with engagement in LTPA among construction workers. 
We first collected anonymous, self-administered questionnaire data in calendar year 2011 
from 43 workers employed at two large commercial construction sites in the New England 
area. In addition, one semi-structured focus group was conducted a few weeks following the 
administration of the onsite surveys with five different construction workers at one of the 
two worksites. Personal identifying information was not collected during focus groups as 
participants provided verbal consent for participation. The study was approved as exempt by 
the Institutional Review Board of the Harvard School of Public Health.
Survey Instrument
The survey instrument collected individual data on socio-demographic information (e.g. age, 
race, ethnicity, marital status, educational training, and health insurance), and leisure time 
physical activity utilizing measures from the validated survey instruments. in the National 
Health Interview Survey (CDC, 2012; Kuorinka et al., 1987). The musculoskeletal-related 
questions were selected from the validated Nordic musculoskeletal questionnaire that asked 
respondents: (1) “During the last 3 months, have you had pain or aching in any of the areas 
shown on the body diagram?”, with response options: lower back, shoulder, wrist, knee, 
neck, and ankles; (2) “In general, how much did this pain interfere with your normal work in 
the last 7 days?” with response options: not at all, a little bit, moderately, quite a bit, and 
extremely (Kuorinka et al., 1987). Our case definition for musculoskeletal pain included any 
respondent who responded in the affirmative to the question about having regular pain in an 
anatomic body region.
The questions on physical activity included: (1) “During the past month, other than your 
regular job, did you participate in any physical activities?” with response options yes or no; 
(2) “What type of physical activity or exercise did you spend the most time doing during the 
past month?” with response options listing 29 physical activity options and one open ended 
response option; workers were asked to indicate their top two physical activity options. For 
each of the top two physical activities respondents were asked: (1) “How many times per 
week or per month did you take part in this activity?” with an open response option for time; 
and (2) “And when you took part in this activity, for how many minutes or hours did you 
usually keep at it?” with an open response option for time. Following the CDC guidelines 
for LTPA defined by level of intensity (DHHS, 1999), we classified moderate activity as 
“any activity that makes you work as hard as brisk walking and that lasts at least 10 minutes 
at a time, and at least 30 minutes a day” and vigorous activity as “any activity that makes 
you work as hard as jogging and lasts at least 10 minutes at a time, and at least 30 minutes a 
day.” For each physical activity described by the survey respondent, we used the CDC 
guidelines (DHHS, 1999) to classify the self-reported activity as either moderate or vigorous 
physical activity. We also asked: “How many times per week or per month did you do 
physical activities to strengthen your muscles?”.
Focus Group
To complement our survey data, we recruited five construction workers for a one hour focus 
group utilizing a discussion guide that focused on four domains: workplace characteristics, 
ergonomics, physical activity/exercise, and musculoskeletal pain. We used a discussion 
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guide developed by project staff, which included both academic researchers and 
construction industry members. The discussion guide content consisted of a mix of four to 
seven open- and closed-ended questions for each of the domains. These focus group 
discussion questions were developed based on the phase one qualitative data. The research 
team consisted of one moderator (JG) who conducted the entire session, with two additional 
experienced team members assisting them in collecting paperwork, taking field notes, and 
writing memos (AJCM and KL). The moderator opened with a description of the purpose of 
the focus group and then posed the open-ended questions from the discussion guide to the 
group.
Data Analyses
As this is a purely descriptive study, frequency and descriptive statistics were calculated for 
all study variables. Worker age, a continuous variables was expressed as mean ± the 
standard deviation of the mean, while categorical variables were expressed as frequency and 
percent. Characteristics of workers who engaged in LTPA were compared to those who did 
not using the independent sample t test or Mann-Whitney U test (continuously measured 
characteristics) or Pearson’s Chi-square test or Fisher Exact Chi-Square test for two groups 
(categorical measures). P value of less than 0.05 was considered statistically significant for 
all tests. Statistical analysis of survey data was performed with SAS 9.3 software (SAS 
Institute, Inc., Cary, North Carolina, USA).
The focus group discussion was tape-recorded and transcribed by our study staff (JG) and 
reviewed for accuracy by the research team (AJCM and KL). The transcripts were then 
imported into NVivo (QSR, Melbourne, Australia) for coding, organization, and analysis. 
Coding was completed by one researcher (JG) engaging in line-by-line coding of the 
transcripts - affixing codes to each text segment. Coding and analysis followed a standard 
comprehensive qualitative analysis method, comprised of a two stage coding process: Level 
1 structural coding and Level 2 thematic coding. Structural coding follows the structure of 
the focus group guide, hence every question receives a structural code that is applied to the 
appropriate text. Thematic coding is based on themes that arise from the structural coding, 
and are applied in a second pass analysis. Thematic coding follows an emergent, grounded 
theoretical approach. These methods are enhanced by the use of a state-of-the-art 
ethnographic data management software program, NVivo (QSR International). The program 
uses an organizer indexing system for coding, categorizing, searching, retrieving, attaching 
analytical memos, and creating conceptual relationship networks in textual data that has 
been taxonomically coded. Several of these steps enhanced the rigor and transferability of 
the data collection and analysis obtained in the focus group session and complemented the 
data from our survey instrument. Workers who completed the survey received a $5 gift card 
and those workers participating in the 1-hour focus group received a $25 gift card.
Results
Survey Results
Among the 43 workers who completed surveys (63% worksite response rate), 100% were 
men, 61% were 40 years and older (mean ± standard deviation = 40±10; range 21–62), 40% 
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did not attend college, 78% were married or living with a partner, 88% were non-Hispanic 
white, 85% reported some type of health insurance, 49% were journeyman, and various 
trades were represented in the sample [Table 1]. Approximately 70% of workers reported 
musculoskeletal pain in the 3 months prior to their interview, 54% experienced two or more 
anatomical sites with pain, and 19% reported five or more sites. In addition, 65% of workers 
reported that in the seven days prior to survey administration their musculoskeletal pain 
interfered with their work from “a little bit” to “quite a lot.”
Over 93% of workers self-reported engagement in some type of leisure-time physical 
activity (LTPA) in the 30 days prior to their survey administration. On average, 47% of 
workers reported that they spent five or more days per week engaged in LTPA that 
strengthened their muscles. The top five most common self-reported LTPA in our sample 
include walking (n=10), bicycling (n=8), hockey (n=7), weight lifting (n=7), and gardening 
(n=6). Workers reporting lower levels of LTPA were older, less educated, married, and had 
health insurance compared to workers with moderate/vigorous levels of LTPA, although not 
statistically significant. Fifty-seven percent of workers who met either moderate or vigorous 
LTPA guidelines reported lower extremity pain (i.e. ankle, knee) compared with 21% of 
those who did not engage in either LTPA (p=0.04) [Figure 1].
Focus group discussion themes
Content analysis of focus group discussions with the 5 construction workers revealed two 
major thematic domains across two main focus group topics: (1) musculoskeletal pain and 
(2) physical activity. During the musculoskeletal pain discussion, the first thematic domain 
that emerged was on the topic of having to work with pain. Several participants agreed that 
construction workers “have no choice but to work through pain and discomfort [as the 
worker] needs to do anything to get the job done.” They all agreed that “you have to work it 
[pain] out every day and that you don’t think so much about the pain because you’re here to 
work and make money.” The second theme that emerged in the musculoskeletal pain topic 
discussion dealt with mechanisms to prevent and cope with pain. Workers stated that 
“because of the nature of the work, you can’t prevent musculoskeletal disorders while at 
work.” One worker indicated that “the job beats you up and there’s not much you can do to 
avoid it.” The group discussants felt that a “workplace stretch program [to help with 
musculoskeletal pain] would be followed [by workers] if mandated by the company.”
The second topic on physical activity also revealed two major thematic domains, the first of 
which dealt with exercise on the job. Several participants discussed how they get physical 
activity on the job because they are “moving all the time and not sitting behind a desk.” One 
stated that “it’s not heavy cardio, but at least [I am] moving around.” Another estimated that 
he gets at least 30 minutes of physical activity per day on the job, and “even more if he has 
to go up and down stairs.” A second emerging theme in the physical activity discussion 
topic included barriers and motivators to engagement in LTPA. One worker said “[having] 
no time” was a barrier to additional physical activity. Several participants discussed the time 
restraints they have due to juggling work and home life. One stated that “my day starts at 
3:30am, I get home at 4:30pm and then have [to spend time with] the kids.” The same group 
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also noted that specific incentives such as “a drop in [my] insurance premium” or “discount 
to attend a gym nearby” would motivate them to engage in LTPA.
Discussion
Using a mixed-methods approach (i.e. combination of focus group and survey methods), the 
current pilot study indicates that construction workers work in and through pain on the 
worksite and engage in leisure-time physical activity despite experiencing musculoskeletal 
pain. We also found, contrary to our study hypothesis that a majority of the workers report 
engaging in varying levels of either moderate or vigorous physical activity during their 
leisure-time despite reporting musculoskeletal pain. For example, we found the proportion 
of workers with ankle and knee pain to be significantly greater for those who met either 
moderate or vigorous LTPA guidelines than those workers who did not meet the guidelines. 
It may be possible that these workers are engaging in extracurricular physical activity as a 
method to control their musculoskeletal pain. This would be consistent with current clinical 
guidelines that recommend individuals with musculoskeletal pain remain physically active 
although with a modified activity level in order to prevent physical deconditioning (Chou et 
al., 2007). It is also very possible that some construction workers have discovered that 
engaging in LTPA despite some baseline musculoskeletal pain improves their symptoms; 
however additional studies on the causality of this relationship and changes of pain severity 
over time are needed (Farr et al., 2008; Moller et al., 2012; Nordgren et al., 2012; Semanik 
et al., 2012). Gram et al, found that construction workers engaging in a 12-week exercise 
intervention to improve aerobic capacity had no effect on self-reported musculoskeletal pain 
post intervention (Gram et al., 2012). Nonetheless, time-dependent studies examining this 
association in working populations are also lacking.
We found through focus groups research that construction workers may be financially 
motivated to engage in LTPA if provided discounts on their health insurance premium or 
access to a fitness facility. Health behavior interventionists have identified a number of 
factors that influence the efficacy of financial incentives for initiating physical activity 
(Moller et al., 2012). Given that general construction laborers are paid on an hourly basis, 
financial incentives for active engagement and participation in a physical activity 
intervention may be useful particularly if workers feel that the activity improves their 
musculoskeletal pain. However, while the incentives might be a motivator to participate in 
LTPA, we theorize that LTPA may be a pain-coping strategy for workers with 
musculoskeletal pain and be a different type of motivator for engagement in LTPA. This 
train of thought was further highlighted in focus group discussion where workers reported 
experiencing different levels of musculoskeletal pain based on a combination of their 
physical work demands and LTPA.
Our pilot study is not without limitations. This pilot has a relatively small sample of workers 
from two large construction sites, who were selected using a convenience sampling frame 
which limits the external generalizability of the study findings to the broader construction 
industry; nonetheless the qualitative data collected from the focus group directly support 
many of the themes documented in the focus group discussion. Our main outcome measure 
of musculoskeletal pain and LTPA was self-reported presenting possible recall bias, 
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although epidemiologic studies document moderate reliability (Viikari-Juntura et al., 1996; 
Kurtze et al., 2008). While the survey question on musculoskeletal pain assessed the 
respondents experience in the 3-months prior to survey administration, the question on pain 
interfering with work was assessed in the prior 7-days, possibly underestimating the number 
of workers who had pain that interfered with their work. Despite these limitations, this small 
pilot study has strength in the use of both quantitative and qualitative data that 
complimented results obtained from each component. For example, focus group narrative 
pointed to the worker’s mentality of engaging in physical activity despite feeling 
musculoskeletal pain– an observation that reinforced our initial survey data showing 
workers meeting LTPA recommended levels regardless of body pain location as well as the 
group of worker in pain reporting more LTPA than construction workers without pain 
(Figure 1).
Traditionally, workplace wellness programs that address various worker lifestyle factors 
have not been integrated well with occupational health and safety programs. If combined, 
workplace wellness and occupational health and safety programs present significant 
potential in reducing hazardous occupational workplace exposures as well as improve 
worker health and productivity (Reavley et al., 2010). Furthermore, there is growing 
appreciation and evidence that workplace interventions that integrate both health protection 
and health promotion programs are more effective than traditional fragmented programs 
(Henning et al., 2009). Therefore, understanding the relationship between musculoskeletal 
pain and LTPA among construction workers could inform the development of an integrated 
workplace program. Researchers and practitioners who are planning to develop a workplace 
program for construction workers with musculoskeletal pain may do well to consider the 
effects of engagement of LTPA in this worker population.
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Percentage of construction workers meeting CDC recommended guidelines for either 
moderate or vigorous self-reported leisure-time physical activity (LTPA) levels by 
musculoskeletal pain location (n=43).
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